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(54) yCTPO«CTBO AJIfl PEMOHTA OBCAAHMX KOJ10HH 



fboepericHHc :othoouc* k ycTpoMCTaaM, npH- 
mchxcmmm npH ycraHOBKc npoflonmo-ro^pHpo- 
aajiHWJt nnacTwpew to MerzxmnccKXX Tpy6 
b oGcamHbu; KOJiotmax hc<J>thhmx, ra:»BUx a 

BOAJDfHX CKBaWOT f C IlCJlbW BOCCTaHOBJICHMJI 

rcpMcnrmocrii' cieHOK kojiohh. 

tbsecmo ycrpoHCTBO mia ycranoBKM Mcxan- 
raneacHX iwacTupcii, co-vpacamee 3anoJiHCHH«H 
rnnoKocriK) anacTKwwH cocyn. citycxacMUft 
k Mcciy noBpeacaeHK* kojiohhn hm Tpocc. Ha 1Q 
DOBepXHOCTN 6aiuioHa cncuHajimuMH jixmmz- 

MM KpCITHTCJI MCTaJWUHCCKHH nxfrpBDOBaHHblH 

nnacTupt Buyrpw ::wiacnroHoro cocyAa ».,*Hfl- 
KOCT> noMcmcfl rtfuBHon aapaii c 3/iciapo- 

flCTOHaTOpOM. PiCUlSipCHMC lUiaCTMp* B K0JKM- ^ 

ne ocymccTBnacTCJi; npw Bspuse wp«»/I11i^^ . 

OCHOBHMM HCflOCTarKOM TTOfO yCTpOKCTBa *B- 

lucTCfl . ipytmoab ACKTiwceiuw paBHOMejmoro 
pacniHpeHHH -fuiacnapa no bcch zuxkhc. 

HaM6o/icc^6nJDKHM no tcxhmhcckoh cyinnoc- ^ 2Q 
th h nocTKracMOMy j)C3ynbTary k npefl/iaraeMo- ,v 
My *bjiwctc* ycTpoMCTBO on* pcMOina o6caA- 
mjx Konoiw, conepacamee no/iyw unanry c 
ynopoM, <}>opMMpyK)iuyio ynpyryw ronoBicy. » 



xecTKHM KOHyc-nyaHcoH u ycraHoiweHHufi Ha ^4 
unaarc Mc^ yino^M h KOHycoM-nyaK0OMOM^;tr 
npoAOJiwto. ro^pipoBaHHwfi njiacTwpfr.: 12] 

HeaocratKOM WBCCiHoro ycrpbficTBa : «ww^ V. 
ctoj ro, 9io xecrxKM KOHyc-nyaHcon 'npcBa^J^^- 
pKTenuioro paouxpeKiu npononbHO-ro<J)piipoBaM-;^|/. 
noro nnaowpa bwoojihcm c rnaiucoR 6oKoaoft : ..s 
noB«pxHOCTMD. Taxofi KOHyc npw pacuiHpcHMM v ' 
.Bnajwti imacTHp^ coaaaer o6paTMWM ncpem6 
Mcrajura. B pciynbtatc Kaxna« io biuakh 06- 
pajyrr abommm? McnoaotMbi onacrwpa k kotkxh- 
hc. JlpyniM HCflociancoM ycTpoiiaBB .".w^ijg^ 
B03MOMiocri^ ; 3akjiHHHBaHH>i KOHya-nyi^Hi^^ 
b o&sjoioif : ^cwaoie ^ »>» "^^gl^StegJ 
hhum MC3B3^^H^xutaa4eipaMH. : : ^j|J*5fi^§^^Br " ' 
Uenaao^jooepCTttMi^ 

KBVCTBa ^iJSBn^B^BOBblllicHlie H^ciOIOCTMl 

cro nyrcM hcwbowiu 3aKJiHMMBaMMa b" pej,, 
MOHTupycMoii kojiohhc KOHyca-nya^Ha^ 
U<yik AocTHracTca|ieM^ w b; y^ncmcl 

no/iya) umnry c ynbpoM. (JxjpMHpyiomyio yn- 
pyryio ronoBicy, acecrKHii KOHyc-nyaHcoH n: . ^ 
yctaHOBJicHHWH Ha unaMre MC^oiy ynopoM ; : 
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KOHycoM-nyancoHOM nponojibHo-ro(J)pHpooaKwwM 
nnacrbipi, KoHycnyaHcon BbinonHcH c npoaojib 

jtHblMH K3H3BK3MH, MMCWUIHMM nepCMCHMblM pa- 

'mffiitn*M***w*HCH or MCHbUicro; ocHoaa-, ... ■ - ; #-r- — : - V y- t 0 „ omm - 



b npouco: paauHpeiiM* BnajiHii bk/ik>m3ctch 
ywioK KOHyca, Ma kotopom yron o6pa3ywmcH 
K3H3BOK BoapacTacT no J5 -40 0 . BnajxMHU ruiac- 
iup*'S 9 ynpaB/iaeMbie 3thm ynaaKOM^pcsKo - 



^ : KOHycoM-nyaHcoHC^^ 
fauuceime KOHyca^r^Ht^SiJ 

':• BO3HHKH0BCHHKJ ! BHCKOHTaKTHOrO j f $^&$ 

: BnajuiH ruiacTtipB : j 5 • ^atcicr) yrna ^ 





• MViUmnn . — - ...... . i„ • /• • * 

^CnyciacTCfl ycrpoiicrBo b " CKBajKMMyl- KlMeciy 
HapyuiCHHH Konoimw na iiacocHO-KOMnpeccop- 
: HblX HJIH 6y P HJlbHbl K rpy63X 4 bmcctc. c. Meiaji 

J1HHCCKHM fUiaCTbipeM 5. KOTOpblH OflHHM;KOH- 

«om onHpaeTCB na KOHyc-nyancoH 2. a ot oce- 
Boro ncpeMCiiiciiMH BBcpx ynep*HBaeTca yno- 

' poM 6. ;•; ;■' ■ ■*' 

. ;r )Kcctkmh Koiiyc-nysHcoH 2 npencraBnaei co- 
co* yccHCHHbiii xonyc (<J>ht. 6) t Ha. 6okoboh 
" noBcpxHociH Kotoporo BbjnonHcm»rnpn^"^ HW 
paanycHue K3HaBKH no . i h cny\- an aAH h 
pa S.' Vron HaKnoHa o6pa3yjomeiT ica* 
cocTaBJiflwmiiH 9-12°, yaenHMMBacTca no 35- 
"° y oonbuicro ocHOBaiiiw xowyca. Pajwyc 



20 
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-rpeHH* nJiacTbipa m occboc ycmwe-. npoxoKnc*^.^^ 
hhh KOHyca-nyaHcoHa. Yron nba^cbia oGpaayio-:; 
weft mchcc 35° He naer hjih xuct Hewawcjib- 
„oc yBCJivncHHC npoxoOHoro nuaMeipa ™acrbi- 
p*. a yron noabCMa oCpaoyiomcM 6once : 40 
seaer k sHawTcnbHOMy yBCJiKMCHHK) neo6xooH- 

MblX OCCBWX yCHJTHH UJ1H npOXOHWHHH KOHyca- 

nyawcoHa h yxynmcHHw KaieaBa pacumpeHH*. 
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AH3MCTP yBWHHHBaCTCff no OTKOIUCHKW K flH3- 

Mtrpy KOHyca Ha 6-7 mm b 146 h ao 8-9 mm 
xana^oK ncpcMCHi.,.H. Y MCHbUiero ochob3hha oocai^x xpyuax. 3xo no ^™ 

i*HU 3).KOHct,HrypauHa KOToporo.noBipp*^ ^ST^ 

Ml, Y 33TCM " y BCJ1 HWBaCTC H . *** ' 3HaWT: nOBUCHI* 



ycy biuahh njiacn>ip», 

HanpHMepV jyi* .KOHj'ca-nyaHcoHa, npHMCHJiCMO- 
n> ahh pcMOina 146 mm o^iHb!X^KOjjoHH^ ; ; 
paxwyc KanaBoK y MCHbiucro ocnoBaHMg($nr3) , 

COCTaBJWCT 11 MM. B CpCHHCM ccncHUMV (4> Hr - 4 ) ; 

16 mm, y Gojibuicro ocHoeanHH Konyca ,* r . 

28 MM (*HT. 5). . , .^^#4^' ' 

yoaHOBKa nnacTbips b kojiohhc o6cajmbix 
Tpy6 ocywecTBJiaercH nyrcM npoTJUHBawa qc- 
pc3 Hero acecTKoro KOHyca nyaMcoHa 2 *' <t>op- 
MHpyiomeH tohobkh 1 ($Hr. 2). 

B.Ha«ojie f b 6e3onopHOM .((Jiht. 3) k qacrm- 
ho b onopHOM ^ ((Jinr. 4 h 5) pe«KMC| paaiiH 

1 _ 1 . nn ^ma' V HlQUtUUT 



' noBUCKiv HajiettHocrb "hx pa6oTbil : IlpH 
pacumpeHMM nnaciwpH rnaAKHM KOHycoM 
yrnoM no/rbCMa o6pa3yioweH b 9-12° t KaK 
3To f npHHino b npoTOTHne, npoxo/woii AHaMCTp 
cooTBCTCTByeT zwaMcipy KOHyca-nyawcoHa. 

OopMyna H3o6peTCHH« 




yCTpOHCIBO flHH DCMOHTa oGcaflHMX KOJ10HH, 

coaep*amee nonyw unanry c ynopoM, <$>o P mm- 
. pyiomyw ynpyryw rojioBKy, *cctkhh KOHyc* 
•iiinyaHcoH m ycraHOBneHHbiH Ha.unaHre Me«ny 
rrviu^vinu nnononbHO-rod 
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- vL"' / w "" w "" — ' 

pcHKH. Konu Buoynu n,3c™ pJ ,; ^.Hi^i^JynopoM h KOHycoM-r.yaHcoHOM n^o-^, . 



w Bucrynu ruiscrapji. S^iusraaBi^;^ ynopoM » KU », w «-u 7 «" 



bok B 9-12 {$Hr.6). Bnajpoibi miacrbipii -> . / K OHVca-nyaHCOHa f nocnejXHMH 
npn 3it)M iuiotho npHnerooT k . KaHaBKaM : ko- . ^ v pyeMOH ^owie xonyca ny • 



IflHU'lQW'C' 

ueiibio yny^eHHJi^ Katieci- 



cc fl c<popM3UHH BnaBMH 6naroflap« ncpCMCKHO*. 55 01 MCTbiuero ocHOsaHHH ko^t 

Hv pScy 7 Bt'rC »pe M « nnet no flyre (*htJ- np« M om Bucrynw ruiacTKipa wbm6luckw c . 

Vpcao-Bpa"^ oopa^a^e He fl o*HMOB. 3ateM - yron HaKOona o6pa3yK,u I eH Ka„aaoK y 6on.UK, 




ro octiomiihh Konyca nya:tuc:ta cnrrawtuci 
35-40°. . 

k HcrOWMKM MH(}>OpM3UMH, 

. v ^npHHnbie^B6^BHNMaHHe npM DKcncpT»oe 

.* i^jL * „ ■ * • '• * * .... 












98903d 6 

1. naTCHT CUIA N* 3175M8. kji. 166-63, 
ony6/uiK. 1965. 

2. ABiopcKoc cBHaeie/ibCTBO CCCP ff 388650,1 



; <.^M i t M 3^Vftc^ . . n i Tiinittt in ii mil nr - i r n iTi TTnrfrfTff nrnrri 



I* 




'a 
• A 



133 





> 







i 



- 




! • % 








ass 




Union of Soviet 
Socialist 
Republics 


SPECIFICATION 
OF INVENTOR'S 
CERTIFICATE 


(11)989038 


(State Seal] 


(61) Inventor's certificate of addition — 






(22) Applied August 11, 1981 

(21) 3325060/22-03 with the attachment 

of application No. - 


(51) Int. CI. 3 
E21 B 29/10 


USSR State Committee 
on Inventions and Discoveries 


(23) Priority - 

Published January 15, 1983, Bulletin 
No. 2 

Publication date of specification 
January 15, 1983 






(53) UDC 622.248.4 
(088.8) 



(72) Inventors A. T. Yarysh, M. L. Kisel'man, and S. F. Petrov 

(71) Applicant All-Undoo Scientific-Research Institute of Well Casing and Drilling Muds 



(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical ram, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig- 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
I. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a s-ope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reliability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 
Fig. 3 

[see Russian original for figure] 
Fig. 4 

[see Russian original for figure] 
Fig. 5 



989038 



[see Russian original for figure] 



Fig. 6 
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